Community resources and accessibility vary, and often are limited within healthcare systems. The interest in activities and opportunities for therapeutic movement and rehabilitation, such as physical therapy, also decline over time for children with CP 8 .
In contrast, through social participation, children make contributions to their community, learn about themselves and the expectations of society, and develop the skills necessary to become successful and autonomous in different contexts 9 . The participation of children with physical disabilities in a variety of activities contributes to their perception of a good quality of life (QoL), regardless of their level of physical involvement. A QoL is a broad concept encompassing many components of general health and wellness, such as physical, psychosocial, economic, and cultural factors. The goal should be to include and encourage their participation in all areas of life and in meaningful activities that are adapted and appropriate for their abilities and preferences, as determined by the International Classification of Functionality 9, 10 .
Despite opportunities for participation in group activities being even fewer, considering the negative social stereotype associated with these patients and the expectation that they will perform poorly 4, 6 , group dance programs have been proposed for children/adolescents with CP 8 . These programs require the individual to be physically, mentally, emotionally, and socially involved and may improve aspects related to his or her QoL and psychosocial factors 11, 12, 13 .
Dance classes provide individuals with CP opportunities to explore movement in environments that can address associated impairments. Dance -a creative and expressive artgenerally involves the performance of movement to music. Incorporating dance as an art form into rehabilitation has the capacity to transcend traditional barriers in therapy that differentially focus on impairments and limitations. Dance enables opportunities for engaging in a social activity, while providing a therapeutic benefit 8, 12, 13 .
Discrete postures and gestures used in dance constitute the simplest elements of a movement vocabulary that can be used to compose sequences of meaningful movement. These movement sequences may transfer to everyday functional mobility, thereby providing potential rehabilitative benefit. Dance may offer therapeutic benefit to individuals with CP across different therapeutic areas and health and education disciplines, as well as personal artistic development, within multiple contexts for participation; each provides different perspectives and terminologies. Thus, there is a need for a consistent language and framework to consider the mechanisms and processes of dance within rehabilitation, as well as the outcomes that might be facilitated 8, 12 .
The aim of this study was to describe the influence of adapted hip-hop dance on the QoL and biopsychosocial profile of children and adolescents with CP.
METHODS
This was a pilot, prospective, clinical trial, carried out between April, 2007, and December, 2008. The study was approved by the Human Research Ethics Committee of Hospital de Clínicas at Universidade Federal do Paraná, Curitiba, Brazil. All parents/caregivers signed an informed consent form to allow the participation of their children/adolescent in the study.
Participants
A convenience sample of 18 participants with CP was recruited during appointments at the Pediatric Spasticity Outpatient Clinic at the Neuropediatric Center of Hospital de Clínicas at Universidade Federal do Paraná.
The sample included 18 children and adolescents according to the inclusion criteria: age between 6 and 18 years; motor impairment classified as levels I and II according to the Gross Motor Function Classification System 14 ; able to respond appropriately to the questionnaires; have enough cognition to participate in group activities and understand the commands of the dance class; participants in the study group (SG) had to attend classes for at least three months and participate in the artistic presentation. Children and adolescents with associated impairments (vision/hearing) that would compromise participation in dance practice were excluded. Children and adolescents who did not participate in the proposed activity and answered the questionnaires in a similar period were included in the control group (CG). Participants in both groups maintained their attendance in the multidisciplinary interventions offered by the outpatient clinic.
Intervention
Dance practice in this study was defined as the frequency of attendance at the adapted hip-hop dance classes (Appendix 1), in-home rehearsals, and participation in a dance performance. The dance classes were conducted by a physiotherapist and dancer over 20 months, with one-hour lesson/week, observing the following stages: group warm-up, overall stretching, choreographic composition and improvisation, and relaxing. The intervention was delivered in a location provided by the Association of Parents and Friends of Children with Motor Deficiency, and the space for dance practice featured a hall with a mirror. The patients started the dance classes on different dates, according to their availability, and received CDs with songs for individual home dance rehearsals of the choreography taught in the dance classes.
The following week the participants would present the choreography that was practiced at home and note the number of rehearsals practiced and, thus, successively the practices at home were checked every week.
Adherence to the purpose of and affinity with the principles of the offered dance practice enabled the children and adolescents to create a dance group named Guerreiros do Hip-Hop (Hip-Hop Warriors), characterized according to hip-hop modality trends. Children/adolescents who took part in the survey participated in a dance performance named Onde está o amor? (Where is the love?) at the Londrina Theater at Memorial de Curitiba (Brazil; https://youtu.be/37qu3swb6lc; http://institutoguerreiros.com.br/site/onde-esta-o-amor/) ( Figure) .
Outcome measures
Demographic and socioeconomic data at the initial assessment (moment 1 -M1), topographic classification, Gross Motor Function Classification System level, interval between questionnaires, total duration of dance practice (in months), number of attended classes, and total number of home rehearsals were considered. The education level was based on the Brazilian model: primary school I (Grades 1-4), primary school II (Grades 5-8), and high school.
To measure the impact of adapted hip-hop dancing on the QoL, undergraduate students, blinded to group allocation, explained to the parents about the version for parents of the Pediatric Outcomes Data Collection Instrument 15 for individuals under the age of 19 years. The questionnaires are self-applicable and comprise 108 objective questions distributed in six domains: upper extremity and physical function, transfer and basic mobility, sporting and physical function, pain and comfort, happiness, and global function and symptoms. The undergraduate students were available to answer any questions.
To measure the impact of adapted hip-hop dancing on the participants' biopsychosocial profile, the Child Behavior Checklist for ages 6-18 years 16 was completed by a parent or caregiver of the participant. The first part of the Child Behavior Checklist assesses social competence related to activities, sociability, and scholarship, and the second part evaluates the presence of emotional and behavior problems. The undergraduate students who explained to the parents about the completion and were available to answer any questions also delivered this questionnaire.
The baseline moment, M1, defined the assessment with the questionnaires (Pediatric Outcomes Data Collection Instrument and Child Behavior Checklist) before the dance practice, while M2 defined the assessments of the SG after the dance practice and the CG after a similar period without dance practice.
Four scores were attributed, taking into account four subjective aspects of dance practice performance in the SG: concentration, self-confidence, aptitude, and participation. The score was attributed only once, at the last dance practice, and was based on the instructor's perspective:
• 1-4: Very unfocused to very focused;
• 1-4: Substantial lack of self-confidence to increased self-confidence;
• 1-3: Little aptitude to substantial aptitude; • 1-3: Little participation to substantial participation. These scores were then correlated with other study variables.
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Statistical analysis
The Mann-Whitney nonparametric test was used for group comparison, and the Wilcoxon nonparametric test was adopted to compare the assessment moments (M1 and M2) in the groups. Spearman's correlation coefficient estimated the correlation among ordinal or quantitative variables. The analysis included the variation between the values obtained at M1 and M2 of the items in the Pediatric Outcomes Data Collection Instrument and Child Behavior Checklist questionnaires in the SG. Values are represented as mean and standard deviation (SD) and p < 0.05 indicated statistical significance. The data were analyzed with Statistica, v.8.0. Table 1 provides detailed data on all 18 CP participants. Each group comprised nine participants, with five girls in each group. The mean age was 12.9 (± 4.1) years in the SG and 10.0 (± 2.5) years in the CG. The groups were homogeneous in relation to demographics and topographic classification. The majority of the participants in the SG were classified as Gross Motor Function Classification System level I (p = 0.049).
RESULTS
The mean period between questionnaire applications was 7.85 (± 3.5) months in the SG and 11.9 (± 3.2) months in the CG, with significant differences in the Pediatric Outcomes Data Collection Instrument (p = 0.008) and Child Behavior Checklist (p=0.04). In the SG, the mean number of classes attended between questionnaire applications was 20.8 (± 7.4) ( Table 1 ). The number of home rehearsals varied from 0 to 7, with a mean of three per week.
Comparison of M1 and M2 within each group
The differences in the QoL and biopsychosocial profile were considered for each group separately, by comparing M1 and M2 within each group using the Wilcoxon nonparametric test. No significant difference in QoL in the Pediatric Outcomes Data Collection Instrument dimensions was observed within each group. At M1 and M2, the mean score for all five dimensions measuring QoL in the SG was within expectations and comparable to that found in typical children.
In the CG, the mean score in the dimension of sporting and physical function was below expectations at both moments, and so was the mean score for pain and comfort and global function and symptoms at M2.
Considering the participants' biopsychosocial profile, there were significant improvements at M2 in 11 Child Behavior Checklist scales in the SG, while only three scales of this checklist improved in the CG. At M1, the mean Child Behavior Checklist score for the scale total competence classified the SG as "borderline" and the CG as "clinical". At M2, the SG was rated "normal" and the CG was rated "borderline". Both groups were considered borderline for the scale of internalizing problems at M1, but became normal at M2 ( Table 2) .
Comparison of M1 and M2 between groups and variations
The Mann-Whitney nonparametric test was used for this comparison. The QoL assessed by the Pediatric Outcomes Data Collection Instrument at M1 showed that the transfer and basic mobility scores in both groups were similar and within the expected mean: SG: 95.2 (5.8) / CG: 89.3 (5.9). The mean scores at M2 increased in the SG, with a mean value of 96.1 (± 5.3) and decreased in the CG, with corresponding values of 81.9 (± 18.7) and p = 0.00*. For the global function and symptoms domain, both groups had similar mean scores at M1: SG: 87.4 (± 7.5) / CG: 82.7 (± 9.2) whereas at M2, the mean scores increased in the SG: 89.2 (± 7.7) but decreased in the CG: 78.9 (± 8.2), p=0.01*.
For the sporting and physical function domain, the mean scores at M1 were considered to be within the expected mean in the SG: 86.2 (± 6.8) but below that in the CG: 73.8 (± 13.8), p = 0.04*. At M2, the mean scores remained roughly the same in the SG: 86.6 (± 6.7) but decreased in the CG: 68.9 (± 11.7), p = 0.00*, increasing the difference between the groups.
In relation to the biopsychosocial profile social competence scales, both groups were similar at M1 on the Child Behavior Checklist item social: mean SG: 43.8 (± 4.9); CG: 39.3 (± 11.2). At M2, the mean score increased in the SG: 48.9 (± 7.6) and decreased in the CG: 35.6 (± 5.1), rendering both results significantly different (p = 0,00*). For the total competence scale, the groups differed (p = 0 .04) at M1, with higher mean scores in the SG: 39.6 (± 5.9) versus 31.8 (± 6.3) in the CG. At M2, the mean scores increased in both groups, but the increase was more substantial in the SG: 44.1 (± 10) than the CG: 34 (± 4.0), increasing the difference between both groups (p = 0.10*).
Comparing the variations in Child Behavior Checklist scores at M2 and M1 in each group, we observed that the symptoms reduced in the SG for anxious/depressed (p = 0.03*), aggressive behavior (p = 0.01*), externalizing problems (p = 0.00*), and total problems (p = 0.01*), while in the CG these scores remained the same or decreased slightly. Regarding the scales for anxiety problems (p = 0.03*) and somatic complaints (p = 0.03*), both groups were similar at M1, but at M2 the scores decreased significantly in both groups, more substantially in the SG (Table 3) .
Correlation between quantitative factors
Spearman's correlation coefficient (r) was used to correlate the quantitative results of the previous analyses with the scores attributed to the participants and their demographic and clinical data ( Table 4 ).
According to the Hopkins classification (2000), the highest gain in transfer and basic mobility of the Pediatric Outcomes Data Collection Instrument presented a very strong correlation with the greater number of classes attended (r = 0.72, p = 0.03*) and strong with a longer period of dance practices in months (r = 0.67, p = 0.05*). A longer period of dance practices also showed a very strong correlation with a higher gain in the Child Behavior Checklist scales activities (r = 0.76, p = 0.05*) and social competence (r = 0.80, p = 0.04*). A reduction of symptoms of internalizing problems (r = 0.71, p = 0.03*) and externalizing problems (r = 0.74, p = 0.02*) showed a very strong correlation with lower age, and total problems (r = 0.65, p = 0.06*) showed a strong correlation with lower age (Table 4) .
A reduction of symptoms in the syndromes of withdrawn/depression and affective problems correlated with better scores in concentration, security, aptitude, participation, and more time in home practice (all p < 0.05*). Greater participation showed a strong correlation with a higher gain in social competence (r = 0.67, p = 0.05*), while the number of home rehearsals showed a strong correlation with a reduction in anxiety problems (r = 0.81, p = 0.05*) ( Table 4 ). Table 2 . Child Behavior Checklist for ages 6-18 years scales with significant differences in mean values between moments 1 (M1) and 2 (M2) in the study and control groups*.
Child behavichecklist scales
Mean No sex influence was observed on the items assessed by the Pediatric Outcomes Data Collection Instrument and Child Behavior Checklist.
DISCUSSION
The present study assessed the impact of the practice of adapted hip-hop dancing by children/adolescents with CP and found an effective improvement in QoL in the SG, particularly in the transfer and basic mobility, sporting and physical function, and global function and symptoms domains.
There was also a positive impact of adapted hip-hop dance practice on the participants' biopsychosocial profile through a reduction of symptoms related to the scales of emotional and behavior problems, and an increase of symptoms related to social competence. In addition to promoting psychomotor and physical work and influencing functionality, this pleasant activity is an option for seeking consistent alternatives for better social integration and QoL of children/ adolescents with CP 9,17 .
Although the QoL indexes are similar for children/adolescents classified with Gross Motor Function Classification System levels I and II 18 , there was greater interest in adapted Table 3 . Comparison between the study and control groups in relation to the scores obtained at moments 1 and 2 (M1 and M2, respectively) and the variation between the scores related to the Child Behavior Checklist for ages 6-18 years syndromes*. hip-hop dancing by participants with level I gross motor functions. Functional limitations were probably a barrier to participation for children with greater impairment. Functional limitation has been identified as the main barrier to this type of program, followed by cost and accessibility difficulties 4 . The mean age of the participants in both groups corresponded to the beginning of the stabilization phase of gross motor function for Gross Motor Function Classification System levels I and II 14 .
The positive impact of adapted hip-hop dancing on the QoL and biopsychosocial profile observed in this study is aligned with the recommendations by the World Health Organization 10 and suggests that adapted hip-hop dancing may be a consistent physical and social activity to be offered to children/adolescents with CP. Our motivation to investigate the impact of adapted hip-hop dancing in this study was based on our awareness of the inconsistent results derived from drug and motor control interventions in the QoL of individuals with CP 19 . These interventions have been poorly associated with improvements in these individuals' functional level and performance in activities 20, 21 . Dance has been reported by Lopez-Ortiz et al. 12 as improving balance and by Teixeira-Machado et al. 11 as having a positive effect on functionality and social activities related to psychosocial adjustments in young patients with CP, but none of these authors has specifically evaluated the QoL of the participants in their studies 11, 12 .
The Pediatric Outcomes Data Collection Instrument is considered a sensitive tool to detect changes over time 15 .
Indicators of this instrument may be used to monitor stabilization or deterioration or improvement in clinical evolution, and are valid for assessing several interventions 22 . Even though it was an extensive instrument, there was no difficulty in the fulfilling and the understanding thereof by the parents.
Herman 23 has pointed out the main attributes of dance skill training from the neurophysiological point of view and mapped to the most salient items of the International Classification of Functionality 23 . The training of the seven dance skills in relation to the motor control were correlated with the 40 items of the International Classification of Functionality Body Structures and Functions and with 38 items of Activities and Participation. The same skills reported were also observed during the practice of adapted hip-hop dancing in the present study: control of equilibrium and posture; control of complex movements; timing and synchronization in dance performance; motor learning and memory in dance perception and performance; visuomotor and spatial transformations and mental imagery; neural substrates for observation of motor actions and esthetics and expression.
The similarity in QoL dimensions assessed with the Pediatric Outcomes Data Collection Instrument in the SG before and after the dance practice, added to findings that the mean score in the SG was aligned with expectations at M1. This corroborates the findings that the QoL of children/ adolescent with CP is, on average, similar to that of individuals in the general population 21 . Even though there was no significant change in the QoL of the participants in both groups, the scores that we observed were below expectation in the CG for sporting and physical function at both moments, and for pain and comfort and global function and symptoms at M2, which decreased. This is probably due to a larger number of participants with Gross Motor Function Classification level II, who present with greater physical disability and pain 14 . In contrast, the fact that the SG was within expectations shows that dance practice can help maintain physical and global functions and prevent pain/discomfort, which are factors that affect the QoL in children with disabilities 20,21 .
In the SG, the correlation between global function and symptoms and transfer and basic mobility improvement with the number of classes attended and the time of dance practice can be attributed to the physical work performed in dance practice. Studies have shown that physical/motor aspects such as flexibility, coordination, and balance in young individuals with CP benefit from dance practice and are important to prevent inactivity leading to loss of strength, endurance, and mobility in these individuals 11, 12 . While dancers seek to optimize their performances, the vast repertoire of styles and body techniques that comprise hip-hop 24 serve as a motivation, which is recognized as key to neuroplasticity 25 while stimulating motor learning 26 .
Well-marked rhythmic beats require the execution of defined body movements, usually augmenting or isolating some body parts. This demands from the dancer body awareness and trunk mobility 24 , preventing complications and deterioration of his or her health status 27 . Rhythmic alternation suggests that movements are executed repetitively, which benefits motor learning and reduces spasticity 26 . The movements of the trunk and lower and upper limbs can be trained separately to be executed simultaneously and continuously, in a coordinated way and synchronized with the rhythm 24 .
The training promotes dissociation of the pelvic and scapular waists, which is necessary to reduce fixed postures caused by spasticity 26 . The movements carried out on the floor stimulate the weight transfer to hands and feet for body support 24 , necessary for appropriate bone development, neuromuscular stimulation, and muscle strengthening, as well as to reduce neglect of the affected limbs 26 . Recommended shoes for this dance are sneakers with flat soles, which enable orthosis during the activity. The movements can be selected and adjusted to promote heel support and avoid plantar flexion.
Regarding the biopsychosocial profile, there were significant changes in the SG related to the improvement of 11 Child Behavior Checklist scales, while only three of these scales improved in the CG. Even though the mean time between the applications of the questionnaires was longer in the CG, better results were obtained in a shorter time by the SG.
The improvement of the SG in relation to the CG in the syndromes of anxiety/depression, somatic complaints, aggressive behavior, anxiety problems, externalizing problems and total problems, corroborates studies that have observed that the experience of group dance awakens healthy emotional states by allowing the manifestation of feelings during practice. At the same time, the group experience requires suitability and discipline, with a consequent sense of satisfaction and self-value 11, 12, 28, 29, 30 .
In this pilot study, the classification of the scale internalizing problems changed from borderline to normal in the SG after dance practice, while the CG remained borderline, a result that corroborates the significant improvement in the scores and classification of children undergoing art therapy 31 .
The increase in social scale scores in the SG, compared with their decrease in the CG, shows that the interpersonal relationships experienced in dance practice were determinant for the positive results and corroborate studies that observed increased socialization in individuals exposed to therapeutic dance 11, 28 . The correlation between increased social scale scores in the SG with the longest participation time in months and in the number of classes, corroborates a study that observed that the intensity of participation in physical activities correlates with physical and psychosocial well-being 9 . According to the authors, effective social participation contributes to mental and physical health and social relations, and may improve the QoL of disabled individuals 9, 17 . In general, the QoL of children/adolescents with CP is not considered inferior to that of the general population, except in the social domain and especially in adolescents; this demonstrates the importance of encouraging participation in group activities 19, 20, 21 . The development of friendship is considered a relevant and preventive social welfare aspect in the passage from childhood to adolescence 17, 21 , and has also been observed with dance practice.
The fact that younger children presented better results in the Child Behavior Checklist scales of internalizing problems, outsourcing problems, and total problems may be explained by the fact that these children are more susceptible to approaches aiming at modifying their biopsychosocial profile. Home rehearsals turned out to be a tool for those with higher scores in the anxiety problems scale, as they dedicated more time to this activity.
Even though there was no relationship between the number of classes attended and the positive changes obtained in the Child Behavior Checklist syndromes, a minimum frequency rate in the adapted hip-hop dance classes was noted to be enough for the participants to experience a feeling of belonging. Although the participants showed a difference in physical, emotional, and artistic abilities, class participation, group formation, and artistic performance were common experiences for all members, and similar to those experienced by environmental artists.
Granier 28 highlighted that successful work with art therapy may lead to performances, exhibitions, and life projection for some individuals. In the present study, the dance performance was an incentive for better individual performance. Even children with lower aptitude were interested in taking part in the performance, which corroborates Granier's observation regarding the benefits of art therapy, both as an artistic investment and a participatory group network link 28 .
The participants in the present study interacted effectively in a pleasant and motivating activity and experienced social participation in a new context, mentioned by some authors as an important and necessary factor for a better QoL among individuals with disabilities 9, 17 .
The results of this pilot study are limited, considering that an ideal design for the study would have included randomization and blinding, with greater control over the inclusion criteria, methods for group allocation, simultaneous initiation of the study and application of the measuring instruments for all participants, and assessment of baseline characteristics of the participants in each group. Ideally, the SG and CG samples should be homogeneous in regards to functional level. Currently, recommended instruments to measure QoL place less emphasis on physical condition. Considering that the Pediatric Outcomes Data Collection Instrument assessed the dimensions of pain, comfort, and happiness and that the Child Behavior Checklist encompassed behavioral, emotional, and social aspects, determinant factors were clearly evaluated 20 . Even so, we could appreciate the benefits of adapted hip-hop dancing on the QoL and the biopsychosocial profile, which have encouraged us to continue these activities until today (Brazil, https://youtu.be/uugxI_tUyB8).
Based on the results shown, it was possible to conclude that the influence of adapted hip-hop dancing was positive in the physical, emotional and social aspects analyzed, mainly in the scores in transfer and basic mobility, physical and sports function, and global function and symptoms of the Pediatric Outcomes Data Collection Instrument; and in the items of social competence and behavioral and emotional problems items of the Child Behavior Checklist. The positive results of this research suggest that more studies should be carried out to safely and efficiently expand this practice, so it may be performed more frequently, to become a great ally to the well-being of children and adolescents with CP.
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